TELECOMMUNICATIONS AND MISSION OPERATIONS

Navigation Work Area
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- * High-Fidelity navigation algorithms
* Navigation planning and support

* Navigation System Design

* Automated data conditioning

» Real-Time Software Design

* Automated Trajectory Design

* Automated Maneuver Design

|
‘ -—
|
|

st
)
2

71, 22, ...

R
”'TI
®
RS
E
Q
L
©
,/
M

KF # L (o) /
L=

a

Gating
network
(815 82, 8¢ by

mH ?h‘ﬂ. arna = FERE T ) B EEE =B ol e
A\ Lo a g T HET L L SRy ey = R LR BRIN) i

_ _ . S ' Automated Deeb Space
Adaptive Orbit Determination \ Orbit Determination

Skills leading Skills leading to
to techniques that » Systems for ground-based and on-board
improve navigation autonomous navigation efforts
capability » Low-cost methods that streamline DSN navigation operations
“Next “Next “Next
_ Automated Small Body Generation” Generation” Generation”
Adaptive  Maneuver Navigation Automated Automated Automated
Demo Demo Delivery Core Delivery in Use

ati FY98 FY99 FY00 FYO1 FY02 FY03>
Unstable Orbits

High-Level Timeline

and Manifolds



TELECOMMUNICATIONS AND MISSION OPERATIONS

Radio Metric Tracking
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* Develop/demonstrate/transfer new technology
for autonomous positioning and navigation

— GPS technology for near-Earth
— GPS-derivatives for deep space/interplanetary

— Autonomous spacecraft with onboard navigation Advanced flight hardware for
— Autonomous Formation Flyer (AFF) sensor autonomous spacecraft nav

. . . . Precision, automated GPS software
— Differential & same-beam tracking techniques and positioning systems
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— nGPS bit-grabber receiver (< 0.1 watt)
— Real-time software system for GPS positioning \\w (/
—Industry partnerships and technology thrusts

— Real-time deep space systems for autonomous *
navigation, formation flying, rendezvous, orbiter/lander
— Planetary ephemeris: 5 nrad Mars, 20 nrad Jupiter V

— 1-m orbiter, lander positioning



